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INVESTIGATORS OF THE STRATOSPHERE 

F l i g h t s  of Meteorological  Rockets 

A column of b r i g h t  f lames s h o t  up skywards, sp read ing  a f i e r y  

r e f l e c t i o n  on t h e  surrounding snow and i c e .  Somehow t h i s  column of 

flame resembled t h e  t a i l  of a f i r e b i r d  from a f a i r y  t a l e .  A second 

l a t e r  a huge missile r a i s e s  towards t h e  sky d i s cha rg ing  f lames.  It 

i s  v i s i b l e  even w i t h  t h e  naked eye t h a t  t h e  speed of t h e  missi le  

i n c r e a s e s  from second t o  second,  c u t t i n g  through t h e  s k y l i n e  and 

d i sappear ing  i n  t h e  unknown realms above. The f l i g h t  of t h e  r o c k e t  

i s  being observed no t  on ly  by people from t h e  s a f e t y  of a smal l  

b u i l d i n g  l o c a t e d  a t  t h e  edge of t h e  A r c t i c  i s l a n d ,  b u t  a l s o  by  many 

inst ruments ,  

r ocke t  from Heiss I s l a n d  which i s  l o c a t e d  a lmost  i n  t h e  c e n t e r  

of t h e  Franz Joseph Archipelago.  

This  was t h e  launching of a consecu t ive  meteoro log ica l  

These r o c k e t s  were much s m a l l e r  t han  t h e  geophys ica l  r ocke t s .  

They do no t  c a r r y  l i v e  passengers ,  and t h e y  do n o t  reach  t h e  cosmic 

space.  The assignment of  t h e s e  r o c k e t s  i s  a l s o  much s imp le r ,  t h e i r  

purpose i s  t o  reach  an a l t i t u d e  of 80 t o  90 km, t r a n s m i t t i n g  i n f o r -  

mation about temperature  and p r e s s u r e ;  and somewhere a t  t h e  upper 

l i m i t s  of t h e  s t r a t o s p h e r e  t h e  head s e c t i o n  s e p a r a t e s  and r e t u r n s  

t o  Earth.  

The a s c e n t  of t h e  r o c k e t  con t inues  f o r  s e v e r a l  minutes,  During 

t h a t  per iod  of  time t h e  r a d i o  of  t h e  r o c k e t  con t inuous ly  t r a n s m i t s  

s i g n a l s  from i t s  d e t e c t o r s  t o  s t a t i o n s  on Earth.  

recorded on a magnetic t ape .  

These s i g n a l s  a r e  

The decoding of t h e s e  s i g n a l s  w i l l  l a s t  
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f o r  many, many hours.  During i t s  a s c e n t  t h e  r o c k e t  h e a t s  up due t o  

f r i c t i o n ,  and t h i s  i s  r e f l e c t e d  on t h e  r ead ings  of  a l l  i t s  i n s t rumen t s  

The r e t u r n  t r i p  i s  more complicated.  I n  t h e  beginning t h e  

parachute  does no t  s low down t h e  nose cone's de scen t ,  i t  on ly  d i r e c t s  

t h e  f l i g h t .  The a i r  i s  t o o  t h i n  t o  f i l l  t h e  parachute .  

a l t i t u d e  of 60 km does t h e  parachute  beg in  t o  f i l l  up w i th  a i r .  

" f ree  drop" ends ,  and a normal de scen t  t a k e s  over.  

Only a t  a n  

The 

It w i l l  t a k e  

almost  an hour f o r  t h e  head s e c t i o n  of t h e  r o c k e t  t o  r e t u r n  t o  Ear th .  

B u t  a l r e a d y  people on s k i s  a r e  rush ing  t o  t h e  landing place .  F i n a l l y  

t h e  parachute  h i t s  t h e  snow. 

The i n v e s t i g a t i o n  of t h e  s t r a t o s p h e r e  w i th  t h e  h e l p  of meteor- 

o l o g i c a l  r o c k e t s  has  cons ide rab ly  broadened dur ing t h e  pe r iod  of t h e  

IGY. I n  accordance w i t h  t h e  I n t e r n a t i o n a l  Program 125 r o c k e t s  were 

launched from Heiss  I s l a n d  (which i s  l o c a t e d  a t  t h e  80 th  p a r a l l e l ) ,  

i n  t h e  middle l a t i t u d e s  of  t h e  U.S.S.R., and from aboard t h e  S o v i e t  

d i e s e l - e l e c t r i c  s h i p  ltOb", which was s a i l i n g  i n  t h e  sou thern  p o l a r  

wa te r s  . 
A t  t h i s  time t h e  launching of meteoro log ica l  r o c k e t s  f o r  t h e  

purpose of s c i e n t i f i c  r e sea rch  con t inues  i n  accordance w i th  I n t e r -  

n a t i o n a l  Geophysical  cooperat ion.  

What new informat ion  d i d  meteoro log ica l  r o c k e t s  c o n t r i b u t e  t o  

ou r  knowledge about t h e  a e r i a l  cover  of t h e  Ear th?  Of  what s c i e n t i f i c  

and p r a c t i c a l  value a r e  t h e  d a t a  accumulated wi th  t h e  h e l p  of t h e s e  

ro'clcets? We have d i r e c t e d  t h e s e  ques t i ons  t o  t h e  main a d m i n i s t r a t i o n  

of t h e  hydrometeorological  s e r v i c e  of  t h e  Cabine t  of Ministers  of 

t h e  U.S.S.R. 
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We must agree  on one po in t :  s c i e n t i s t s  a r e  s t i l l  i n  t h e  dark  

a s  f a r  a s  t h e  age-old problem of r o t a t i o n  i s  concerned. Le t ' s  n o t  

f o r g e t  t h a t  t h e  p e n e t r a t i o n  of t h e s e  depths  began a comparat ively  

long time ago. Each r o c k e t  f l i g h t  y i e l d s  new da ta .  Occas iona l ly  it 

i s  pos s ib l e  t o  v e r i f y  one o r  ano ther  hypo thes i s ,  b u t  i n  gene ra l  t h e r e  

i s  s t i l l  very l i t t l e  accumulated d a t a  a v a i l a b l e .  Yet,  some mys t e r i e s  

have a l r e a d y  been unve i led  by human beings .  

It i s  known t h a t  t h e  atmosphere extends  t o  hundreds of k i lomete rs  

f r o m t h e  s u r f a c e  of t h e  Ear th .  But of s p e c i a l  i n t e r e s t  i s  t h e  so- 

c a l l e d  "domain of meteorology" which i s  t h e  l a y e r  between t h e  s u r f a c e  

o f  t h e  Ear th  and an a l t i t u d e  of  80 t o  90 km. I n  t h i s  l a y e r  i s  

concen t ra ted  more t han  95% of t h e  e n t i r e  mass of t h e  atmosphere. Here 

t h e  a i r  l a y e r s  s t i l l  p rese rve  a r e l a t i v e  d e n s i t y .  Above t h a t  a l t i t u d e  

t h e  a i r  becomes much t h i n n e r .  This  i s  t h e  r e g i o n  of t h e  ionosphere ,  

t h e  r eg ion  of  complex in t e r a tomic  and in t e rmo lecu l e r  processes .  

The s h i f t i n g  of a i r  masses, t h e  d i s t r i b u t i o n  of d e n s i t y ,  and 

temperature  i n  t h e  l a y e r  up t o  an a l t i t u d e  of 80 t o  90 km have a d i r e c t  

i n f luence  on t h e  d a i l y  a c t i v i t i e s  of people on t h e  Ear th .  I n  t h i s  

r eg ion  of t h e  a e r i a l  s ea  i s  formed t h e  weather  of t h e  Ear th .  Ai rp lanes  

f l y  a t  t h i s  a l t i t u d e ,  and i n  t h e  nea r  f u t u r e  t h e  g r e a t e s t  d i f f i c u l t i e s  

w i l l  be encountered he re  by  cosmic s h i p s  on t h e i r  r e t u r n  from space 

t r a v e l s .  

l a y e r  p r o t e c t s  human be ings  a s  w e l l  a s  a l l  l i v i n g  ma t t e r  on t h e  Ea r th  

O f  g r e a t  importance i s  t h e  f a c t  t h a t  t h i s  same atmospheric 

from d e s t r u c t i v e  shortwave s o l a r  r a d i a t i o n  and i t s  r i g i d  u l t r a -  

v i o l e t  and X-rays. 

After t e n  yea r s  of r o c k e t  r e s e a r c h  it was d e f i n i t e l y  e s t a b l i s h e d  

t h a t  t h e  c o n t e n t s  of a'ir i n  i t s  e n t i r e  t h i cknes s  up t o  t h e  lower 
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l i m i t s  of t h e  ionosphere  i s  t h e  same a s  n e a r  t h e  s u r f a c e  of t h e  Ea r th ,  

More t han  99% of i t s  c o n t e n t s  i s  n i t r o g e n  and oxygen. 

m i l l i o n t h s  of a p a r t  of a pe rcen t  can t h e  presence of ozone i n  a i r  be 

measured. Never the less  t h i s  ozone absorbs  t h e  harmful  s o l a r  r a d i a t i o n s .  

Only i n  

The temperature  regime was c l e a r l y  determined.  A i r  t empera tures  

decrease  by 6 t o  6.5O with  each k i lomete r  of a s c e n t  i n  our  temperate  

l a t i t u d e s  up t o  an a l t i t u d e  of 10 t o  11 km ( t h i s  i s  t h e  lower p a r t  of 

t h e  atmosphere, t h e  s o- c a l l e d  t roposphe re ) .  Next, up t o  a n  a l t i t u d e  

of 35 km t h e  temperature  changes very  l i t t l e .  Then, beginning w i t h  

a 35-km a l t i t u d e , t h e  temperature  i n c r e a s e s ,  reach ing  a maximum nea r  

ze ro  degrees  a t  an a l t i t u d e  of about  50 km. Above 50 km and up t o  

t h e  upper l i m i t s  o f  t h e  s t r a t o s p h e r e ,  t h e  temperature  drops aga in ,  

and a t  an a l t i t u d e  of 80 t o  90 km it  reaches  an average of 60°, and 

sometimes even down t o  90°, below zero.  This  i s  t h e  c o l d  of t h e  

cosmos . 
From t h e  d i s c o v e r i e s  of r e c e n t  yea r s  t h e  most i n t e r e s t i n g  f a c t  

i s  t h a t  seasona l  changes of  t h e  l lcl imate*l  of t h e  s t r a t o s p h e r e  were 

e s t a b l i s h e d .  It was proven t h a t  t h e  s t r a t o s p h e r e  has  i t s  win te r s  

and s p r i n g s ,  i t s  summers and f a l l s .  Geographical  and l a t i t u d i n a l  

p e c u l i a r i t i e s ,  a s  w e l l  a s  t h e  d i s t r i b u t i o n  of temperature  and 

p re s su re ,  were a l s o  d i s c lo sed .  These phenomena appear more c l e a r l y  

w i th  t h e  i n c r e a s e  of d i s t a n c e  from t h e  equa to r  towards t h e  n o r t h  o r  

south .  That  means t h a t  a t  h igh  a l t i t u d e s  an  e q u a t o r i a l  zone e x i s t s  

a s  w e l l  a s  temperate  l a t i t u d e s  and p o l a r  reg ions .  All t h i s  has  a 

g r e a t  i n f luence  on t h e  weather  cond i t i ons  i n  t h e  near-Ear th  l a y e r .  
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Not s o  long ago,  i t  was cons idered  t h a t  t h e  i nvas ion  of a e r i a l  

masses of ( p o l a r  and t r o p i c a l )  cyc lones  and an t i- cyc lones  took p l ace  

on ly  i n  t h e  t roposphere ,  a t  f a i r l y  low a l t i t u d e s  above t h e  s u r f a c e  of  

t h e  Earth.  It i s  now known t h a t  t h e s e  phenomena a f f e c t  a cons ide rab l e  

p a r t  of t h e  s t r a t o s p h e r e  and cause  a movement of  g i g a n t i c  masses of  

a i r .  The c l i m a t e  of  t h e  c o n t i n e n t s ,  a s  w e l l - a s  t h e  i n f l u e n c e  of t h e  

oceans,  extends t o  h igh  a l t i t u d e s  . 
By f a r ,  n o t  a l l  t h a t  s c i e n t i s t s  have l e a r n e d  i s  a s  y e t  c l e a r l y  

exp la ined  i n  phys i ca l  terms. The e n t i r e  mechanism of c o r r e l a t i o n  of 

a e r i a l  masses l o c a t e d  i n  t h e  dep ths  of t h e  atmosphere i s  n o t  c l e a r  

y e t .  The i n v e s t i g a t i o n  of t h e  s t r a t o s p h e r e  con t inues .  
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Fig. 1. Launching of Meteorological 
Rocket  on Heiss I s l a n d  

Fig. 2. Recovery of Rocket's Nose Cone in the Arctic 
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